substantial morbidity and mortality due to its complications like gangrene of appendix or perforation of appendix. There may not be classical symptoms and signs of appendicitis always. An accurate diagnosis can be aided by additional testing and radiological evaluation and expectant management. These might delay laparotomy and lead to complications of appendicitis and increase the morbidity. So, a safe alternative is appendicectomy, but this strategy increases negative appendicectomies. 4 Many scoring systems, laboratory tests, USG abdomen, CT, MRI are employed for an accurate earlier diagnosis of acute appendicitis. But none of the tests still now specific for the severity of acute appendicitis and complications. For acute appendicitis also, these tests are not stand alone as a diagnostic test rather all come in support of to the clinical assessment. 4 Recent research literatures have shown that hyperbilirubinemia is a diagnostic tool for gangrenous/perforation of appendix. 4 In some literature it has mentioned that hyperbilirubinemia is a predictor of severity of acute appendicitis. 5 Liver receives blood from the abdominal organs through the portal vein. So portal vein carries the nutrients, bacteria and toxins absorbed from the gut. Bacteria and toxins are cleared by the reticuloendothelial system of liver but up to certain limit. When the load is more than the functional capacity of Kupffer cells of liver it leads to liver parenchymal damage. [4] [5] [6] It leads to derangement of liver enzymes. In obstructive appendicitis there is transmigration of the bacteria occur through the appendicular wall and it goes to liver through portal vein.
There is also local release of cytokines like TNF, IL-6 in the liver parenchyma in response to the bacterial load. It also causes derangement of liver function. 4 This study was designed to evaluate the association between the derangement of liver function test and severity of acute appendicitis and its complications. So that it can be used in earlier diagnosis and timelier appropriate management of acute appendicitis and its complication and also it can prevent negative appendicectomies.
METHODS
This was an observational prospective study done in the department of general surgery, Vimsar, Burla in the period from October 2016 to July 2018. 66 consecutive cases of acute appendicitis admitted to surgical unit III, irrespective of age and sex were recruited for the study. The patients with cases of acute appendicitis and its complications which was clinically diagnosed (Alvarado score ≥7) & USG confirmed are included. The patients with the cases of acute appendicitis and its complications with liver disease due to any cause, history of alcohol intake and AST/ALT >2, past history of jaundice and history of hepatotoxic drug intake are excluded.
After taking informed consents, all patients included in the study were subjected to abdominal ultrasound and blood sample taken for routine blood examination, LFT and after appendicectomy histopathology examination report were collected. A master chat prepared entering the patients name, age, sex, USG findings, LFT parameters values, histopathology examination report of excised appendicular mass. Figure 1 shows the demographic pattern of our study population. Maximum cases are between 10 to 30 years of age. It also shows that males are affected more than females. Table 1 shows in case of pathological appendix 32 cases out of 60, 17 out of 60, 5 out of 60, 6 out of 60 have raised total bilirubin, AST, ALT, ALP respectively. In case of normal appendix bilirubin and ALP not raised in any cases but 3 out of 6 and 1 out of 6 cases have raised AST and ALT respectively. Table 2 shows in 26 cases of complicated appendix and 6 cases of inflamed appendix have raised total bilirubin. 16 cases of complicated appendix have raised AST. ALT and ALP raised in 5 cases and 6 cases of complicated appendix respectively but not raised in inflamed appendix. Table 3 shows the comparative value of sensitivity, specificity and positive predictive value between pathological appendix and gangrenous/perforated appendix. Elaboration of the table given in discussion part.
RESULTS

DISCUSSION
This is a prospective study on 66 subjects with a purpose to find out the relationship between the LFT parameters and the appendicular pathologies.
Out of 66 cases 60 cases were found to have pathologic appendix and rest 6 cases (9.09%) were undergone negative appendicectomy. Out of the 60 pathological appendix, 32 cases (48.48% of total study population) are gangrenous and perforated appendix. This large number may be due to the late presentation of the cases or late diagnosis of the cases.
In our study it was found 32 cases out of 60 pathological appendix, 17 out of 60, 5 out of 60, 6 out of 60 have raised total bilirubin (mixed), AST, ALT, ALP respectively. This derangement of liver function test can be explained by the study of Utili R et al, Dieulafoy G and Sisson RG et al.
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Utili et al, 7 describe in his paper about the dose dependant decrease in the bile salt excretion from liver by in vitro infusion of endotoxin into isolated rat liver. 7, 8 Dieulafoy G, study gave an evidence about the bacterial translocation from inflamed gastrointestinal tract and peritoneum to liver by portal vein that leads to development of hepatitis and pyogenic liver abscess. 9 There was also similarities present between the lives abscess organisms and gastrointestinal tract organisms.
Sisson et al, 10 describes the pathogenesis of the appendicitis and its complications. 10 He demonstrated in appendicitis there is mucosal ulceration and it facilitates the invasion of the bacteria into muscularis propria, that leads to acute suppurative appendicitis. Consequently, it leads to oedema, venous engorgement, rising of intra luminal pressure than ischemic necrosis and lastly gangrene and perforation.
Translocation of pathological organisms from the inflamed appendix or gangrenous/perforated appendix to liver occurs through the portal vein. In liver these organisms are phagocytosed by the Kupffer cells. If the bacterial load is high it overcomes the capacity of the phagocytic cells and that leads to local multiplication of the organisms and release of the cytokines like TNF, IL-6 etc. It leads to damage of liver parenchyma and alteration of the liver function test.
Estrada et al, found patients with complicated appendicitis have high peritoneal culture for gastrointestinal tract. 11 According to the studies of Chaudhary et al, Yadav et al, Vineed S et al, Cheekuri SK et al, it was found that hyperbillirubinemia can be used as an indicator of complicated appendix like gangrenous or perforated appendix. 4, 5, 12, 13 In this study Table 2 shows in 81.25% cases of complicated appendix and 21.42% of inflamed appendix have raised total bilirubin. 50% cases of complicated appendix have raised AST. ALT and ALP raised in 15.62% and 18.75% cases of complicated appendix. ALT and ALP not deranged in inflamed appendix. Table 3 shows that sensitivity, specificity and PPV for the total bilirubin for pathological appendix are 53.33%, 100%, 93.33% respectively but for the gangrenous /perforated appendix the values are 81.25%, 78%, 81.25% respectively for sensitivity, specificity, PPV. For AST sensitivity is low but specificity and PPV are 50% and 85% respectively in pathological appendix. But in case of gangrenous and perforated appendix the sensitivity, specificity and PPV for AST are 50%, 96.42%, 94.11% respectively.
If we observe for ALT and ALP though sensitivity is low but both specificity and PPV are high (83.33% and 100% respectively) in case of pathological appendix. In gangrenous/perforated appendix sensitivity is low but specificity and PPV are both 100%. These results are similar to the results found earlier by different studies as mentioned above.
CONCLUSION
The conclusion of this study is that the LFT parameters are deranged in pathological appendix and more specifically the total bilirubin level. The sensitivity, specificity and PPV for LFT parameters are specifically high in gangrenous and perforated appendix. So LFT can be added as adjunctive test to the investigation of acute appendicitis and its complications and earlier diagnosis of the complications of acute appendicitis and timelier management. It can also help in prevention of negative appendicectomies as specificity of the LFT parameters are more than 80%.
